This study considers the relationship between job search and over-education amongst recent Australian bachelor degree graduates. Using a panel estimation method, we find that using universities' career offices is associated with a reduced probability of over-education (between 3% and 8%) vis-à-vis responding to a job advertisement or searching through networking. These results are robust to alternative specifications and estimation techniques.
Introduction
It is well documented that a substantial proportion of Australian university graduates possess more education than is strictly required for them to perform their jobs, at both entry point into the labour market (e.g. Carroll and Tani, 2013) as well as later on in their working lives (e.g. Kler, 2005; Mavromaras, McGuinness, O'Leary, Sloane and Wei, 2010) 1 , in line with international trends (e.g. Duncan & Hoffman, 1981; Hartog, 2000; Metha, Felipe, Quising & Camingue, 2011) . Over-education is a costly phenomenon, as is associated with reduced individual earnings (e.g. Alba-Ramirez, 1993; Dolton & Vignoles, 2000) , and low job satisfaction and individual productivity (e.g. Tsang & Levin, 1985) . Its typical causes are related to individual features like effort and performance (e.g. Verhaest & Omey, 2009 ), age and gender, and, most importantly, the field of education (e.g. Battu, Belfield & Sloane, 1999) .
Relatively little attention has so far been given to the method by which graduates find work.
In particular, though many empirical studies have shown that job search methods can influence employment outcomes such as earnings, work duration and job satisfaction (e.g. Addison & Portugal, 2002; Krug & Rebien, 2011; Weber & Mahringer, 2006) , few have analysed in detail the link between job search and over-education (e.g. Franzen & Hangartner, 2006; Blázquez & Mora, 2010; Kucel & Byrne, 2008 ). Yet, it is unlikely that different job search methods provide the same probability of over-education: some may emerge as more or less efficient, on average, in leading to a job where the under-use of competences acquired during graduate studies is minimised.
In this paper we provide evidence of the relationship between over-education and job search methods in Australia using a unique database, the 2011 Beyond Graduation Survey (BGS), which records the labour market activities of a cohort of recent Australian graduates in 2008 and 2011. Five search methods are considered, namely university-based job search, job advertisements, contact networks, direct contact with employers, and 'other methods' not listed on the survey. Thanks to the 1 We refer to "over-education" to locate our work within a well-established literature. However, we believe that over-education can arguably be more rightly thought of as "under-utilisation". Being employed below their level of education does not necessarily mean that a graduate possesses more education than society would consider to be optimal, but his/her productive capacity as a highly skilled worker is almost certainly under-utilised.
panel nature of the data we are able to control for individual unobserved heterogeneity and limit this source of potential bias.
Our results show that finding a job using a university-based search method is associated with a 3%-8% reduced probability of over-education compared with responding to a job advertisement.
The estimated effect arises for both 'traditional' (up to 25 years of age) and non-traditional graduates (age 25+) of both genders, though older male graduates who found their jobs through their network were also less likely to be over-educated.
Our findings have relevant implications for both theory and higher education policy, as it provides new insights into the causes of over-education at the starting point of a graduate's working life as well as support to university career services as effective offices matching graduands' skills with employers' demand. The rest of the paper is organised as follows. Section 2 presents a brief literature review and outlines our contribution. Section 3 describes the data and variables used in our analysis.
Section 4 describes the model and estimation strategy. Section 5 presents the results. Conclusions and implications are presented in Section 6. Variable definitions are given in Appendix A.
Literature
A broad international literature has shown that a substantial proportion of graduates work jobs that do not notionally require a university degree (see Kucel, 2011 for a survey). With specific regard to the Australian labour market, Kler (2005) reports that, depending on the measure used, the incidence of over-education amongst tertiary educated workers was between 21% and 46% for males, and between 21% and 38% for females at the time of the 1996 Australian census. Mavromaras et al. (2010) , using data from the 2001-07 waves of the Household Income and Labour Dynamics in Australia (HILDA) survey, report that 20% of males and 17% of females in their sample of tertiary educated workers were over-educated. Carroll and Tani (2013), using panel data from the 2010 BGS, found that between 24% and 37% of bachelor degree graduates were over-educated shortly after course completion, though that the over-education rate decreased to between 12% and 21% within three years.
Over-education rates vary considerably across fields of study, with lower rates for "professional" fields of engineering, mathematics, sciences, law and medicine (Battu, Belfield and Sloane, 1999) and other "prestigious" fields (McGuinness and Sloane, 2011) . Conversely higher rates of over-education affect graduates working during their final year of study, as well we those in parttime employment and those with low average grades (e.g. Dolton and Silles, 2001 ). Major field of study and final grade achieved emerge as consistent determinants of over-education (Verhaest and Omey, 2010) , along with general economic conditions as proxied by the unemployment rate (Gottschalk and Hansen, 2003; Cardoso, 2007; Grazier, O'Leary & Sloane, 2008) .
Three studies have investigated the relationship between job search and graduate overeducation in some detail. Franzen and Hangartner (2006) , using cross-sectional data from the 2001
Swiss Graduate Survey conducted one year after graduation 2 , find that graduates who obtained their jobs through social networks, active job search and direct employer applications had a greater probability of being in a job that required an appropriate qualification relative to graduates who found their jobs through formal search channels, such as responding to job advertisements and using employment agencies. Kucel and Byrne (2008) using pooled cross-sectional data from the UK Quarterly Labour Force Survey spanning 2003-2005 to investigate whether different job search methods were associated with different probabilities of over-education 3 , find that responding to job advertisements, applying through a private employment agency and using some other method not listed on the survey reduced the probability of over-education compared with finding a job using personal contacts. The only search method in their study that was associated with an increased probability of over-education relative to the use of personal contacts was the state employment office. 4 Blázquez and Mora (2010) using cross-sectional data from a 2001 survey of Spanish university graduates who completed their studies five years earlier to examine the role of job mobility in graduate over-education, find that graduates who found their jobs though a university careers office were the least likely to be over-educated, whereas those graduates who found their jobs through a public service examination were the most likely to be over-educated. They attributed this latter finding to graduates seeking out public service positions as a way to achieve job security, even though the roles may be below their level of education.
A common limitation of these existing studies is that none control for unobserved differences across individuals that may be correlated with usage of different job search methods, such as ability or
motivation. An individual who invests time and effort in using a university careers office to find a job, for example, may also be a more conscientious student than an individual who chooses a less "costly" search method to find work, and it is this unobserved characteristic that influences their probability of being over-educated in the graduate labour market. This limits the ability of these previous studies to draw inferences regarding the link between job search and over-education. 
Data
The empirical analysis is carried out on data from the 2011 Beyond Graduation Survey. Since 1972, graduates from Australian higher education institutions have participated in a representative national survey on their labour market outcomes and further study activities approximately four months after completing their studies. 6 The current incarnation of this survey is the Australian 5 Though ability and motivation are also time dependent, they are likely to vary more across individuals than across time for each individuals. Hence eliminating an individual's 'average' ability and motivation is (hopefully) controlling for a substantial portion of this unobserved variable. 6 Although the AGS is administered as a national graduate census, the non-response rate for Australian domestic graduates is around 40% (Graduate Careers Australia [GCA], 2012a). A study by Coates, Tilbrook, Guthrie and Bryant (2006) established that the survey is not subject to problematic non-response bias.
Graduate Survey (AGS), which is conducted annually by Graduate Careers Australia (GCA). The BGS was developed as a cohort-style follow-up to the AGS, whereby respondents were invited to complete a survey on their work and study activities in the three years immediately after course completion. In all, around 70% of the institutions that participated in the 2008 AGS also participated in the 2011 BGS, with an average survey response rate of 20% (GCA, 2012b).
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The cohort of interest consists of bachelor degree graduates employed in Australia in each of the two survey waves. 8 The sample consists of 2,687 graduates, all of them living in Australia, with two matched observations for each individual taken three years apart.
Of the three methods for measuring over-education dominate the empirical literature 9 we used the JA method to construct our dependent variable. This choice was dictated by the survey data.
Occupational skill levels from ANZSCO served as a basis for classification. 10 The five ANZSCO skill levels were coded into a binary variable. were the main tasks and duties in your job?". By assigning graduates to different occupational 7 The skew towards females in our sample is not unexpected due to the fact that females constitute around 60% of course completions from Australian higher education providers (DIISRTE, 2012). 8 Self-employed graduates were excluded as they are not relevant to an investigation of job search methods. 9 These are the Worker Self-Assessment (WA) method, the Realised Matches (RM) method, and the Job Analysis (JA) method. The WA method measures over-education by comparing the minimum education level that a worker believes is needed to perform his or her job to their actual level of education. The RM method is based on the average education level in an occupation. A worker is typically considered to be over-educated if his or her actual level of education is more than one standard deviation above the average for his or her occupation. The JA method measures over-education by means of occupational definitions developed by professional job analysts. A worker is considered to be over-educated if his or her actual education level is higher than the required education level specified in the classification scheme. Each of these methods have advantages and shortcomings, which are discussed in detail by Halaby (1994) and Hartog (2000) . 10 In the context of ANZSCO, a skill level is a function of both the range and complexity of tasks in a particular occupation. A greater range and complexity of tasks is associated with a higher skill level ( The independent variables are a set of four dummies indicating how graduates first found out about the job they held at the time of the survey. Graduates were presented with a list of 12 response options and were instructed to select one. We combined these options into five broad job search methods to prevent overly low numbers of observations. These are defined as follows: universitybased method, which consists of university careers offices and graduate careers fairs; networking, which includes searching for work through friends, relatives and work contacts; direct employer contact, which denotes job search by approaching an employer directly; and other job search method, which covers all other methods not listed on the questionnaire. The omitted category, advertisements, consists of print and online job advertisements. These variables can be thought of as a graduate's primary method of job attainment.
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As the BGS does not record the entire span of a graduate's labour market experience, we use age as a proxy for potential experience. The university quality variable is generated as the first principal component of two relevant indicators: institutional student-staff ratios and first-year attrition rates, 14 both of which are moderately correlated (r = 0.341, p = 0.070). These indicators reflect usage for university quality in previous studies (e.g. Black & Smith, 2006) , and availability across all 29 public universities in our data. The direction of this variable is such that smaller values are associated with higher-quality universities.
The means of all the variables used are given in Table 1 , stratified by gender-age cohort and their full definition is in Appendix A. Table 1 shows that young females were considerably more 12 A graduate with the occupation title "Manager" with the tasks of a finance manager will, for example, be assigned a higher skill level than a similarly titled graduate with the tasks of a restaurant manager. 13 Although not captured in our data, graduates could have potentially used other job search methods in addition to the main method identified on the survey. Indeed, the concurrent use of multiple job search methods has been noted by, for example, Holzer (1988) , and Gregg and Wadsworth (1996 likely to be over-educated than young males, and that young graduates were more likely to be overeducated than older graduates. In the non-traditional cohort, similar proportions of males and females were over-educated. The most noticeable differences between traditional and non-traditional graduates in terms of their usage of job search methods is that those in the former cohort were more likely to have found jobs using university-based methods, while those in the latter cohort were more likely to have found jobs through direct employer contact or some other job search method not listed on the questionnaire.
[ Table 1 here]
Empirical approach
We model the probability of graduate over-education as a function of various potential determinants, including age, major field of study, university quality score, work status during their final year of study, working on a part-time or casual basis, job search method and employment location. We also include a time dummy for year 2011 to account for time-specific factors that affect all individuals in our sample, such as labour market conditions at the time of each survey wave. Our main interest lies in analysing the impact of various, mutually exclusive job search methods on the probability of over-education, conditional on these other determinants. . This model is estimated using the quadrature method.
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In practice, the assumption of zero correlation between i c and it x may be unrealistic and, if it is not satisfied, the estimates may be inconsistent. We address this by using the technique proposed by Mundlak (1978) and described in Wooldridge (2002) to the model as a control for time-invariant unobserved heterogeneity is intuitive, since it allows one to estimate the effect of changing itj x whilst holding the time average fixed (Wooldridge, 2002) .
Time-invariant regressors and the time dummy, which does not vary across i , are omitted from i x .
One potential limitation of this approach is that it does not account for time-variant individual heterogeneity. For example, some over-educated graduates may obtain useful work experience in their first jobs after graduation, which would influence their probability of over-education in the future but would not be captured by the model.
Another significant limitation is that this approach does not control for selection into employment. The results may therefore be affected by the presence of unobserved characteristics that affect both the likelihood of over-education and participation in the labour market, such as innate ability. Table 2 reports probit coefficients from the estimation of Eq. (1) and the average marginal effects (AMEs) for the key explanatory variables. Finding a job using university career services emerges as the search methods landing jobs with lower probability of over-education relative to finding a job through an advertisement (the base category) across all four cohorts. This finding echoes that of Blázquez and Mora (2010) . In addition, older male graduates are less likely to be overeducated if they found work by contacting an employer directly. The AMEs indicate that the magnitude of this effect is somewhat weaker than that for university-based job search. Older females who found their jobs through networking or direct employer contact had an increased probability of over-education relative to those who responded to job advertisements.
Results
[ Table 2 here]
The other significant effect reported in Table 2 is the reduced probability of over-education for older males who found their jobs through networking. This result suggests that many appropriate graduate jobs for older males are found in the so-called "hidden" job market and are not necessarily advertised using traditional means. The same effect was not observed for young graduates nor older females, for whom networking offered no advantage over answering job advertisements.
Other potential determinants of over-education include age (or potential work experience) and the field of education. As shown in Table 2 , additional years of age have no significant effect on the over-education probability of young graduates of either gender. This is not an unexpected result,
given that traditional graduates generally lack experience due to their youth. Extra years of age were associated with a higher probability of over-education for older males, while the opposite was observed for older females. This could suggest that older male graduates are less mobile in their careers, insofar as they may be more likely than females to remain in low-skilled jobs.
Consistent with earlier studies, field of study is a major determinant. For young graduates, a degree in an engineering or related field, health or education is associated with a lower probability of over-education compared with a degree in management and commerce. Young male IT graduates also saw a lower probability of education. Older males with degrees in society and culture, or creative arts were significantly more likely to be over-educated. Older female graduates with degrees in health or education were less likely to be over-educated, whereas the opposite was true for those graduates with a degree in IT. The estimates presented in Table 2 are strongly correlated with corresponding full-time unemployment rates calculated from the AGS (r = 0.583; p < 0.001), which implies that these field of study results reflect the relative demand for discipline-specific skills in the Australian graduate labour market. This supports an earlier descriptive analysis of Australian university graduates by Carroll and
Tani (2013), and echoes the link between unemployment and over-education identified by Gottschalk and Hansen (2003), among others.
The only significant association between university quality and over-education was observed for young males. The sign on the coefficient is in the expected direction (i.e. graduating from a lowerquality university is associated with a higher probability of over-education), 17 although the magnitude of the effect is quite modest. Since it is unlikely that only young males benefit from attending a highquality university, it is possible that this result is due to selectivity. Young high-ability males may, for example, be more concentrated in high-quality universities than is the case for other cohorts. 18 The lack of an ability proxy in our data, along with the inability of our estimation methodology to control for the effect of unobserved heterogeneity on time-invariant regressors, means that we are unable to establish whether this particular interpretation is the correct one.
Older females who were in paid work in their final year of study had a greater probability of over-education. Because it is somewhat counterintuitive that individuals with more experience would be at a greater risk of becoming over-educated, this result may suggest that these graduates are more likely to remain in the jobs that they held during study after the completion of their degrees. It should also be noted that the vast majority of all graduates were in paid work during their final year of study, so this result may simply reflect unmeasured characteristics in these large subgroups.
Because conventional random-effects estimates might be inconsistent due to the presence of unobserved time-invariant heterogeneity, we estimate the Mundlak-Chamberlain model given in Eq.
(2) and report the results in Table 3 . We do not report the estimates of the time-invariant covariates in Table 3 because the addition of time-averages does not substantially change the results. It can be seen that, even after controlling for unobserved individual heterogeneity, university-based job search is still 17 A similar result was obtained using different university quality measures, including a set of dummy variables for Australian university groups (e.g. Birch, Li & Miller, 2009 ) and university ratings from Williams (2008) . 18 Some evidence in support of this proposition can be found in university admissions data (Queensland Tertiary Admissions Centre, 2012) . Considering school-leavers with an Overall Position (OP) rank of 5 or better, 61% of males enrolled in Queensland's highest-rated university, compared with 50% of females. OP ranks range from 1 (highest) to 25 (lowest). Comparable statistics are not published by other state admissions centres.
associated with a lower probability of over-education relative to finding a job by responding to a job advertisement. Notably, however, the magnitude of this effect is weaker once time-invariant heterogeneity is addressed, suggesting that at least some of this effect is attributable to the unobserved characteristics. One possible interpretation could be that graduates who use university-based job search methods tend to be more able students, or are better screened prior to applying for a job, and this accounts for their labour market success.
[ Table 3 here]
At least two explanations for the effectiveness of university-based job search relative to other methods are likely. First, the distribution of jobs offered through the universities' career services might be more suitable for graduands than those offered through other channels. For example, jobs in the university-based offer distribution might be skewed towards first-job occupations relative to those available through alternative search channels. Employers seeking to recruit 'generic' workers (as opposed to new graduands') may be reluctant to go to the additional expense of using the universitybased channel, which exclusively targets individuals who are finishing their degree. Employers seeking to recruit graduands, for example for training programs, may conversely have a preference for the university-based channel for this very reason. Although we do not have any data on rejected offers, we can attempt to illustrate this proposition using occupational skill level data from the BGS, stratified by job search channel. As shown in Table 4 , jobs found through university-based search methods have the highest average skill level out of any search channel and also the smallest spread of occupational skill levels, which is consistent with the idea of 'targeted' recruitment.
[ Table 4 here] Second, given that university careers offices exist, in part, to gather and dispense information on graduate job vacancies and provide career guidance, 19 it is possible that the lower skills dispersion associated with university-based search methods is caused by an informational advantage: namely, the possibility for job seekers to gather better information about the availability of appropriate jobs for their level of education and experience, as well as perhaps expressed revelation of preferences that might help university career offices to enact a better match.
In light of the evidence that university-based job search is associated with a lower probability of over-education in the graduate labour market, it is surprising that this method is not more widely used by graduate jobseekers. For example, data from the 2011 AGS show that university-based methods are used by only 47% of graduates as part of their overall job search strategy. 20 By contrast, 78% reported searching for work through advertisements, 61% contacted employers directly and 52%
used their contact networks. This result suggest the potential benefit of providing incentives to graduands to make the necessary investment of time and effort to visit university career advice centres, or to 'advertise' the university career service to the graduands' community if lack of information is at the root of the relative low usage of such job search channel.
Conclusions and implications
Although graduate over-education is a common and well-documented phenomenon, which is costly for both the affected individual and the wider economy, the determinants of over-education are not well understood. The main purpose of this study was to analyse the link between job search and over-education for Australian bachelor degree graduates, using panel data from the 2011 BGS and an estimation strategy that permitted us to control for the time-invariant unobservable characteristics of graduates. The results show that finding a job using a university-based search method is associated with a reduced probability of over-education compared with responding to a job advertisement. Older 19 Watts (1997) listed the functions of a university careers office as being guidance, information and placement, although he noted that an active placement function, such as a pre-filtering process that would allow employers to target the best graduates, is not typically offered due to resource limitations. Watts' report focused solely on careers offices in the UK; however, in our experience, these are also the primary functions of university careers offices in Australia. 20 Graduates who had actively searched for work in the 12 months prior to the AGS were instructed to identify all of the methods they had used. This question did not specifically relate to the job they held at the time of the survey, nor did it ask whether this job search was ultimately successful.
male graduates who found work through their contact networks were also less likely to be overeducated, although the same effect was not observed for young graduates of either gender or older females.
A recent survey of survey of graduate employers in Australia found that 28% would have recruited more graduates had more suitable candidates applied, which provides further evidence that inefficient job search may be a contributing factor to graduate over-education (GCA, 2012c) . A more effective job search may be able to match graduates with these job vacancies. As university-based search methods are effective in terms of matching graduates with appropriate job vacancies, yet they are among the least used search methods, university administrators may be well advised to develop strategies to foster the widespread use of university career advice services among students and graduates, and to encourage employers to make use of this search channel. While it is unrealistic to suggest that over-education can be mitigated entirely by improving job-search practices, any reduction in over-education is likely to benefit graduates and the wider economy. Moreover, such a strategy could potentially be realised through the careers service infrastructure already within many higher education institutions.
In addition to job search methods, the determinants of over-education include age (which may include work experience) and field of study. The strong correlation between field of study estimates and graduate unemployment rates suggests that this effect is closely related to the demand for discipline-specific skills in the labour market. Graduates in part-time employment are more likely to be over-educated, which reflects the structure of the broader labour force, implying that overeducation will continue to be an issue in the graduate labour market as long as the supply of graduates from specific discipline areas exceeds the demand for their skills. It is likely that over-education will become more common in the immediate future, since the Australian Government's current studentdemand-driven system of funding university places does not explicitly consider the labour market demand for particular skills. Even under the previous regulated system of funding university places, 21 historical graduate unemployment rates suggest that prospective university students are not always 21 The current student-demand-driven system was introduced in January 2012.
good judges of the future labour market demand for skills. 22 As such, any effort to reduce overeducation should look to better align the supply of graduates with the labour market demand for skills by selectively limiting the former and, where appropriate, stimulating the latter.
While the BGS data have a number of key strengths, they do have an important weakness. As only one search method is associated with a particular job in the BGS data, our analysis cannot account for the concurrent use of multiple job search methods, nor other measures of search intensity.
As noted earlier, our results relate only to graduates' main method of job attainment and not necessarily every method used as part of a broader job search strategy. This aside, the results are quite robust. The dependent variable is a dummy to indicate over-education. * significant at 10%; ** significant at 5%; *** significant at 1% The dependent variable is a dummy to indicate over-education. * significant at 10%; ** significant at 5%; *** significant at 1% a Occupational skill levels range from 1 (highest) to 5 (lowest).
